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@ Capacltive structure. 

(g) A capacltive structure (40) comprises a group of capacitive 
layers of equal width, each including a dielectric substrate (42) 
and a metallic area (44), which covers a major portion of an 
upper surface of the dielectric substrate (42) and which 
extends to one edge of the dielectric substrate (42), a mass of 
conductive material (70, 74) covering each edge of the layer to 
provide electrical connections to and between the metallic 
areas (44) extending to the edges. The metallized areas (44) on 
alternate layers extend to opposite edges. A group of at least 
three dielectric layers (56) of equal width, is stacked on the top 
of one another, and covers the group of capacitive layers. 
Preferably a group of at least three dielectric layers (58) of equal 
width, is stacked on top of one another and is beneath the 
group of capacitive layers. Alternate ones of the layers of each 
group are offset laterally so that indentations (50, 52, 60, 62, 64, 
66) are formed along each edge whereby the conductive 
masses (70, 74) which substantially fill the indentations (50, 52, 
60, 64, 66), bond the capacitive (42) and dielectric (56, 58) layers 
tightly to each other. Additionally, a covering tape (78) may be 
adhesively applied to the top. 
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Description 



CAPACIT1VE STRUCTURE 



This invention pertains to an improved capacitive 
structure of a type comprising a group of capacitive 
layers, each of which includes a dielectric substrate 5 
and a metallized area on one surface of the dielectric 
substrate and which are arranged such that the 
metallized areas on alternate layers extend to 
opposite edges of the capacitive structure, and 
opposed masses of conductive material, each of 10 
which covers one such edge of the capacitive 
structure and provides electrical connections to the 
metallized areas extending to the same edge. A 
capacitive property is exhibited where the metallized 
areas overlie one another. 15 

Capacitive structures of the type noted above are 
exemplified in U.S. Patents No. 4,462,062, 
No. 4,488,340, and No. 4,531,268. These patents 
disclose that such a capacitive structure may be 
advantageously made by winding, in overlying rela- 20 
tion on a drum, two webs of polymeric film, each 
providing a dielectric substrate. Each web of such 
film has a metallized coating on its upper surface, 
except for narrow, longitudinal, demetallized zones, 
which may be scribed by laser means, and which 25 
divide the metallized coating into a relatively wide 
metallized area extending to and along one edge and 
a relatively narrow metallized strip extending to and 
along the other edge. The webs, which are of equal 
width, are offset laterally such that as the webs are 30 
slit into parallel ribbons of uniform width before 
being wound on the drum, alternate ones of the 
successive layers of the overlying ribbons have their 
edges offset laterally in relation to the remaining 
layers. A conductive, metallic mass, which may be 35 
applied by a metal-spraying process, covers each 
edge of the overlying ribbons so as to provide 
electrical contacts to and between the metallized 
areas extending to and along such edge. The 
resultant structure, which is called a rope because it 40 
has a tendency to be somewhat limp, is compressed 
at an elevated temperature so as to form a more rigid 
structure, which is called a stick. The stick is sawed 
into discrete capacitors. In each capacitor, the 
conductive, metallic masses serve as electrodes, 45 
and a capacitive property is exhibited where the 
relatively wide metallized areas of the successive 
layers overlie one another. 

It is known for an upper cover and a lower cover, 
each being a single, thicker plate of dielectric 50 
material, to cover the top and bottom surfaces of the 
group of capacitive layers and for each of the 
conductive, metallic masses to extend above the 
upper cover and below the lower cover so as to form 
respective upper and lower flanges, which bond the 55 
covers to the group of capacitive layers. The upper 
and lower covers provide mechanical and electrical 
protection to the capacitive structure. Moreover, if 
the capacitive structure is surface-mounted to a 
supporting substrate, the lower flanges elevate the 60 
lower cover in relation to the supporting substrate. 
Hence, the lower flanges may also be called 
stand-off feet or mounting f et. Typically, the 



capacitive layers and cover plates are built-up to a 
standardized thickness, e.g., 0.08 inch (2 mm). 

For further background, reference may be had to 
U.S. Patent No. 3,670,378 and U.S. Patent 
No. 4,229,865, which disclose other examples of 
capacitive structures of the type noted above. 

According to this invention a capacitive structure 
comprising a group of capacitive layers, in stacked 
relation to one another, each capacitive layer 
including a dielectric substrate and a metallized 
area, which covers a major portion of one surface of 
the dielectric substrate of such capacitive layer and 
which extends only to one fo the first or second 
edges of the capacitive layer, the metallized areas on 
alternate ones of the capacitive layers extending to 
opposite edges, the first edges of alternate ones of 
the group of capacitive layers extending beyond the 
first edges of the remainder of the group of 
capacitive layers and the second edges of the 
remainder of the group of capacitive layers, extend- 
ing beyond the second edges of the remainder of 
the group of capacitive layers (42) so as to form 
indentations along each of the first and second 
edges of the group of capacitive layers a first mass 
of conductive material covering and extending into 
the indentations formed along the first edges, to 
provide electrical connections to and between the 
metallized areas extending to the first edges of the 
capacitive layers, and a second mass of conductive 
material covering and extending into the indenta- 
tions formed along the second edges, to provide 
electrical connections to and between the metallized 
areas extending to the second edges of the 
capacitive layers, is characterised in that the struc- 
ture includes one group of at least three dielectric 
layers, in stacked relation to one another, each of the 
dielectric layers having a greater thickness than the 
capacitive layers, the one group of dielectric layers 
covering the group of capacitive layers, first edges 
of alternate ones of the dielectric layers extending 
beyond the first edges of the remainder of the 
dielectric layers and the second edges of the other 
alternate ones of the group of dielectric layers 
extending beyond the second edges of the remain- 
der of the group of dielectric layers to form wider 
indentations along each of the first and second 
edges of the group of dielectric layers than along the 
capacitive layers the masses of conductive material 
extending into the indentations of the dielectric 
layers and bonding the capacitive and dielectric 
layers to one another. 

The indentations formed along the edges of the 
dielectric layers are wider than the indentations 
formed along the edges of the capacitive layers, and 
thus a better bond can be achieved, in contrast with 
known structures employing single, thicker, upper 
plates and single, thick r, lower plates. 

Another advantage of this invention resides in that 
thinner capacitive layers may be used. In accordance 
with known physical principles, thinner capacitive 
layers produce b tter capacitors. The capacitive 
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structure can be built-up to a d^^^j thickness, e.g., 
0.08 Inch (2 mm), by means of appropriate numbers 
of dielectric layers above and below the group of 
capacitive layers. 

A particular example of a capacitive structure in 
accordance with this invention will now be described 
and contrasted with the prior art with reference to 
the accompanying drawings; in which :- 

Figure 1 is an enlarged, cross-section of a 

prior capacitive structure with the central 

portion omitted; and, 
Figure 2 is an enlarged, cross-section of a 

capacitive structure in accordance with this 

invention, with the central portion omitted. 
As shown in Figure 1, a capacitive structure 10 
comprises a group of capacitive layers 12, each 
including a dielectric substrate with metallized areas 
14 covering the upper surface of the dielectric 
substrate, except for narrow, longitudinal, demetal- 
iized zones 14a dividing the metallized surface 14 
into a relatively wide area 14b and a relatively narrow 
strip 14c. Alternative ones of the capacitive layers 
12, which are of equal width, are offset laterally in 
relation to each other such that alternative ones of 
the capacitive layers 12 have their edges offset 
laterally in relation to the remaining layers. Thus, 
indentations 20 are formed along the left edges of 
the capacitive layers 12, and indentations 22 are 
formed along the right edges of the capacitive layers 
12. An upper cover 16 and a lower cover 18, each 
being a single, thicker plate of dielectric material, are 
provided respectively at the top and bottom sur- 
faces of the group of capacitive layers 12. A 
conductive, metallic mass 24, which may be applied 
by a metal-spraying technique, covers the left edges 
of the capacitive layers 12 and covers the left edges 
of the upper cover 16 and the lower cover 18. The 
mass 24 extends above the upper cover 16, so as to 
form an upper flange 26 bonding the upper cover 16 
to the capacitive layers 12. The mass 24 extends 
beneath the lower cover 18, so as to form a lower 
flange 28 bonding the lower cover 18 to the 
capacitive layers 12 at the left side of the capacitive 
structure 10. Similarly, a conductive metallic mass 30 
covers the right edges of the capacitive layers as 
well as the right edges of the upper cover 16 and the 
lower cover 18. The mass 30 extends similarly above 
the upper plate 16, so as to form an upper flange 32, 
and below the lower cover 18, so as to form a lower 
flange 34. The upper flange 32 and the lower flange 
34 bond the cover plates 16, 18, to the capacitive 
layers 12 at the right side of the capacitive structure 
10. Each of the lower flanges 28, 34, also serves as a 
stand-off foot, which elevates the cover plate 18 in 
relation to a circuit board or other substrate (not 
shown) to which the capacitive structure 10 may be 
surface mounted. 

In contrast with the capacitive structure 10 shown 
in Figure 1 and described above, Figure 2 shows a 
capacitive structure 40 constituting a preferred 
embodiment of this invention. 

The capacitive structure 40 comprises a group of 
capacitive layers 42, in stacked relation to each 
other, which are similar to the capacitive layers 12 of 
the capacitive structure 10 described above, except 



that each capl^Pe layer 42 of the capacitive 
structure 40 comprises a dielectric substrate, which 
is thinner than th dielectric substrate of each 
capacitive layer 12 of the capacitive structure 10. 
5 Each capacitive layer 42 of the capacitive structure 
40 has a metallized upper surface 44, which is 
divided by a narrow, longitudinal, demetallized zone 
44a into a relatively wide metallized area 44b and a 
relatively narrow metallized strip 44c. The demetal- 
10 lized zone 44a may be scribed by laser means (not 
shown) in a known manner. The metallized areas 44b 
on alternate ones of the capacitive layers 42 extend 
to opposite edges of the capacitive structure 40. 
Moreover, the left edges of alternative ones of the 
15 capacitive layers 42 extend beyond the left edges of 
the remainder of the capacitive layers 42 and the 
right edges of alternative ones of the capacitive 
layers 42 extend beyond the right edges of the 
remainder of the capacitive layers 42, so as to form 
20 indentations 50 between every other one of the 
capacitive layers 42 along the left edges of the 
capacitive layers 42 and so as to form indentations 
52 between every other one of the capacitive layers 
42 along the right edges of the capacitive layers 42. 
25 Preferably, the indentations 50 are bounded partially 
by strip-like portions of the metallized areas 44b 
extending to the left edge of the capacitive structure 
40, and the indentations 52 are bounded partially by 
strip-like portions of the metallized areas 44b 
30 extending to the right edge of the capacitive 
structure 40. 

In accordance with this invention, an upper group 
of dielectric layers 56 and a lower group of dielectric 
layers 58 are provided, each of the dielectric layers 
35 56, 58, being thicker than each of the capacitive 
layers 42. The left edges of alternatives ones of the 
dielectric layers of each group extend beyond the 
left edges of the remainder of the dielectric layers of 
such group and the right edges of alternative ones of 
40 the dielectric layers of each group extend beyond 
the right edges of the remainder of the dielectric 
layers of such group, so as to form Indentations 60 
between every other one of the dielectric layers 56 
along the left edges of the dielectric layers 56, so as 
45 to form indentations 62 between every other one of 
the dielectric layers 56 along the right edges of the 
dielectric layers 56, so as to form indentations 64 
between every other one of the dielectric layers 58 
along the left edges of the dielectric layers 58, and 
50 so as to form indentations 66 between every other 
one of the dielectric layers 56 along the right edges 
of the dielectric layers 56. The indentations 60, 62, 
64, 66, are relatively wide, in comparison with the 
relatively narrow indentations 50, 52, because each 
55 of the dielectric layers 56, 58, is thicker than each of 
the capacitive layers 42. 

As shown, each of the capacitive layers 42 and 
each of the dielectric layers 56, 58, has a uniform 
width. Alternative ones of the group capacitive layers 
60 42 are offset laterally in relation to the remainder of 
the group of capacitiv layers 42. Alt rnative ones of 
each group of dielectric layers 56, 58, are offs t 
laterally in relation to the remainder of such group. 
Along the left edges of the capacitive and 
65 dielectric layers, a mass 70 of conductive, metallic 
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material, which may be applied &Ya metal-spraying 
process, completely covers such edges, substan- 
tially fills the indentations 50, 60, 64, and accordingly 
provides el ctrical connections to and between the 
metallized areas 44b extending to the left edges of 5 
the capacitive layers 42. Along the right edges of the 
capacitive and dielectric layers, a mass 74 of 
conductive, metallic material, which may be similarly 
applied, completely covers such edges, substantially 
fills the indentations 52, 62, 66, and accordingly 10 
provides electrical connections to and between the 
metallic areas 44b extending to the right edges of 
the capacitive layers 42. Since the indentations 50, 
52, are bounded partially by strip-like portions of the 
metallized areas 44b extending to the respective 15 
edges of the capacitive structure 40, good electrical 
contact is achieved with the respective masses 70, 
74. Hence, the capacitive layers 42 exhibit a 
capacitive property wherever the relatively wide 
metallized areas 44b having electrical connections 20 
to the conductive mass 74 overly the relatively wide 
metallized areas 44b having electrical connections 
to the conductive mass 70. The metallic strips 44c do 
not exhibit a capacitive property. Electrical leads 
(not shown) may be soldered to the conductive 25 
masses 70, 74, which serve as electrodes. 

By substantially filling the indentations 60 and the 
indentations 64, as well as the indentations 50, the 
mass 70 bonds the capacitive and dielectric layers 
tightly to each other along the left edge of the 30 
capacitive structure 40. By substantially filling the 
indentations 60 and the indentations 66, as well as 
the indentations 52, the mass 74 bonds the 
capacitive and dielectric layers tightly to each other 
along their right edge of the capacitive structure 40. 35 
Because the indentations 60, 64, are wider than the 
indentations 50, a better bond can be achieved, in 
contrast with capacitive structures employing single, 
thicker, upper plates and single, thicker, lower 
plates, as exemplified by the capacitive structure 10 40 
of Figure 1. 

As an additional feature contemplated by this 
invention, a heavy gauge, dielectric tape 78 is affixed 
by a thin layer of adhesive 80 to the uppermost of the 
dielectric layers 56 and to upper portions of the 45 
masses 70, 74, which do not extend above the 
uppermost of the dielectric layers 56. The tape 78 
can be advantageously used to carry identifying 
indicia and to provide a uniform surface for vacuum 
pick-up. Whether or not the tape 78 is included, a 50 
sufficient number of dielectric layers 56, 58, are used 
to build-up the thickness of the capacitive structure 
40 to a desired thickness, e.g., 0.08 (2 mm) inch. The 
capacitive structure 40 does not rely upon the 
capacitive layers 42 to build-up its thickness. 55 

A preferred material for the dielectric substrates 
of the capacitive layers 42 and for the dielectric 
layers 56, 58, is poly(ethylene terephthalate) film 
which is of a thinner gauge for each of the capacitive 
layers 42 and which is of a thicker gauge for each of 60 
the dielectric layers 56, 58. A preferred material for 
the tape 78 is poiytetrafluroethylene, which is 
resistant to soldering temperatures. 

A preferred material for each of the conductive 
masses 70, 74, is aluminum, which is applied by a 65 
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spraying processTtfid which is overcoated with 
copper, which in turn is overcoated with a lead-tin 
dip. If external leads (not shown) are soldered to the 
conductiv masses 70, 74 ov rcoating may be 
omitted and the tape 78 be extended, so as to 
constitute a full wrap around the capacitive structure 
40. If the capacitive structure 40 is surface-mounted 
on a circuit board or other supporting substrate (not 
shown) the lower flanges 72, 76 serve as stand-off 
feet elevating the lowermost of the dielectric layers 
58 from the supporting substrate. 

The group of capacitive layers 42 may be 
advantageously made by a winding process em- 
ploying two webs of metallized film of equal width, 
narrow, longitudinal, demetallized zones have been 
scribed by laser means (not shown) on each web, 
and alternate ones of the webs being offset laterally 
in relation to each other, such a process being 
disclosed in U.S. Patents No. 4,462,062, 
No. 4,488,340, and No. 4,531,268. Each group of 
dielectric layers, i.e., the upper group of dielectric 
layers 56 and the lower group of dielectric layers 58, 
may be advantageously made by a similar process 
employing two webs of dielectric film of equal width, 
each web of dielectric film being equal in width to but 
thicker than each web of metallized film, and 
alternate ones of the webs being offset similarly. 

After the groups of conductive and dielectric 
layers have been arranged such that the upp r 
group of dielectric layers 56 covers the top surface 
of the group of capacitive layers 42 and such that the 
lower group of dielectric layers 58 covers the bottom 
surface of the groups of capacitive layers 42, and 
after the conductive masses 70, 74, have been 
applied, the resultant structure, which may be 
suitably called a rope, may be then compressed at 
an elevated temperature, so as to form a rigid 
structure, which may be suitably called a stick, and in 
which the dielectric layers 56 will be heat-bonded to 
one another, the dielectric layers 58 will be heat- 
bonded at many points to one another, and the 
uppermost of the dielectric layers 58 will be 
heat-bonded at many points to the lowermost of the 
capacitive layers 42. Also, although not as strongly 
bonded at the dielectric-metallized interfaces, the 
lowermost of the dielectric layers 56 will be heat- 
bonded to the uppermost of the capacitive layers 42 
and the capacitive layers 42 will be heat-bonded to 
one another. The dielectric layers 56, 68, provide 
mechanical and electrical protection to the capaci- 
tive layers 42. 

It the tape 78 is included, the tape 78 i$ applied 
after the resultant structure noted above has been 
compressed at elevated temperature, so as to 
complete the capacitive structure 40. If the tape 78 is 
omitted, the compressed structure completes the 
capacitive structure 40. In either instance, the 
capacitive structure 40 may be then sawed to form 
discrete capacitors. 
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1. A capacitive struct ur*mmr\ prising a group 
of capacitive layers (40), in stacked relation to 
one another, each capacitive layer including a 
dielectric substrat (42) and a metallized area 

(44), which covers a major portion of one 5 
surface of the dielectric substrate (42) of such 
capacitive layer and which extends only to one 
to the first or second edges of the capacitive 
layer, the metallized areas (44) on alternate 
ones of the capacitive layers extending to 10 
opposite edges, the first edges of alternate 
ones of the group of capacitive layers (40) 
extending beyond the first edges of the remain- 
der of the group of capacitive layers (40) and 
the second edges of the remainder of the group 15 
of capacitive layers (42), extending beyond the 
second edges of the remainder of the group of 
capacitive layers (42) so as to form indentations 
(50, 52) along each of the first and second 
edges of the group of capacitive layers (40), a 20 
first mass (70) of conductive material covering 
and extending into the indentations (50) formed 
along the first edges, to provide electrical 
connections to and between the metallized 
areas (44) extending to the first edges of the 25 
capacitive layers, and a second mass (74) of 
conductive material covering and extending 
into the indentations (52) formed along the 
second edges, to provide electrical connec- 
tions to and between the metallized areas (44) 30 
extending to the second edges of the capacitive 
layers, characterised in that the structure 
includes one group of at least three dielectric 
layers (56, 58), in stacked relation to one 
another, each of the dielectric layers (56, 58) 35 
having a greater thickness than the capacitive 
layers (40), the one group of dielectric layers 
covering the group of capacitive layers (40), 
first edges of alternate ones of the dielectric 
layers (56) extending beyond the first edges of 40 
the remainder of the dielectric layers (58) and 
the second edges of the other alternate ones of 
the group of dielectric layers (58) extending 
beyond the second edges of the remainder of 
the group of dielectric layers (56) to form wider 45 
indentations (60, 64, 62, 66) along each of the 
first and second edges of the group of dielectric 
layers (56, 58) than along the capacitive layers 
(40) the masses of conductive material (70, 74) 
extending into the indentations (60, 64, 65, 66) 50 
of the dielectric layers (56, 58) and bonding the 
capacitive (40) and dielectric (56, 58) layers to 
one another. 

2. A capacitive structure according to claim 1 , 
further including another, similar group of 55 
dielectric layers (58, 56) on the bottom of the 
capacitive layers (40). 

3. A capacitive structure according to claim 1 
or 2, wherein the masses of conductive material 

(70, 74) extend beneath the bottom of the 60 
groups of dielectric and capacitive layers, to 
form stand-off feet (72, 76) which are separated 
from one another. 

4. A capacitive structure according to any 

one of the prec ding claims, further including a 65 
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piece of dieWWric tape (78) covering the top 
group of dielectric layers (56). 

5. A capacitive structure according to claim 4, 
wherein the piece of dielectric tape (78) also 
covers a portion of each mass (70, 74) of 
conductive material. 

6. A capacitive structure according to claim 4 
or 5, wherein the piece of dielectric tape (78) is 
adhesively attached. 

7. A capacitive structure according to any 
one of the preceding claims, wherein the 
metallized area (44) of each capcitive layer (40) 
covers a major portion of an upper surface of 
the dielectric substrate (42) and wherein each 
of the capacitive layers (40) and each of the 
dielectric layers (56, 58) has a uniform width. 
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